Objective-This study examined the effects (affective reactions, cognitive reactions and processing, perceived benefits and barriers and intent to screen) of targeted Peripheral + Evidential (PE) and Peripheral+Evidential+Socio-cultural (PE+SC) colorectal cancer communications.
Introduction
Colorectal cancer (CRC) is the third most common cancer among African American men and women, and the third most common cause of cancer death among African Americans [1] . African American CRC age-adjusted incidence and mortality rates are higher than any other racial/ethnic group [2, 3] . Additionally, while the 5-year CRC survival rates for 1999-2005 improved for African American men and women (55.5% and 56.7% respectively), this improvement was less than that of whites over the same time period (66.3% and 65.9% respectively) [3] . CRC disparity may be partly attributable to differences in African Americans' screening utilization, which has been linked to later stage CRC diagnosis among African Americans [1, 3] . While the rate of CRC screening has increased, 2005 data indicate that African American screening rates remain below the national objective of 50% established by Healthy People 2010 [4] . In 2005, screening rates were: FOBT, 10.3% for African Americans and any endoscopic procedure (colonoscopy or sigmoidoscopy), 36.9% for African Americans [1] . This illustrates an underutilization of important screening tools, particularly considering the higher African American CRC incidence and mortality rates [5] . Thus, improved CRC screening among African Americans may be a key element in decreasing this health disparity.
The NCI's CECCR initiative recognizes that effective communication can and should be used to help eliminate cancer disparities, including CRC [6] . The specific strategies used to realize this potential could take many forms, but there is widespread agreement that "culturally appropriate" screening information will play a role [7] [8] [9] . Brach & Fraser [7] identify nine major cultural competency techniques: interpreter services, recruitment and retention policies, training, coordinating with traditional healers, use of community health workers, culturally competent health promotion, including family/community members, immersion into another culture, and administrative and organizational accommodations. Culturally competent health promotion is believed to involve incorporating culture-specific attitudes and values into messages and materials. Resnicow et al. [8] refer to the "deep structure" of cultural sensitivity, which conveys salience to the target population when incorporated in health promotion programs. Using these approaches, a group's cultural values, beliefs and behaviors are recognized, reinforced, and built upon to provide context and meaning to information and messages about cancer. Yet, surprisingly little is known about what communication effects can be attributed to cultural appropriateness, and whether different approaches to cultural appropriateness will have different effects.
Of the various strategies for targeting health communication [10] [11] , peripheral, evidential, and socio-cultural strategies have the greatest relevance for printed cancer communication materials. Peripheral approaches enhance effectiveness of communication by packaging content in colors, fonts, images, photographs or declarative titles (e.g., "A guide for African Americans") likely to appeal to a given group; while evidential approaches [9] provide and discuss data specific to a group. An evidential approach might include statements like "In the U.S., the incidence and mortality rates for colorectal cancer are higher among Blacks than other groups". Finally, socio-cultural approaches discuss disease in the context of specific social and/or cultural characteristics of the group [10] . "Taking care of your family has always come first. But you have to keep yourself healthy if you're going to be there to help your family in the years ahead." is an example of a socio-cultural message.
Weinstein's Precaution Adoption Process Model [12] suggests that convincing someone that a risk affects people like him/ her is important in moving them towards precautionary action. Providing race-specific data and/or disparity data in a way designed to communicate risk by appealing to the population may be one way to accomplish this goal, if the data are perceived as more meaningful. However, the addition of positive and the reframing of negative cultural themes have the potential to stimulate the desired sense of relevance, and subsequent movement to precautionary action. Thus, while a peripheral + evidential (PE) approach might be sufficient, a peripheral+evidential+socio-cultural (PE+SC) approach should produce a stronger effect. This may be particularly true among those for whom culture and ethnic identity are very salient [8] .
This study reports on the effect of targeted PE and PE+SC cancer communications on affective, cognitive processing, and behavioral outcomes over a 22-week intervention designed to encourage CRC screening. Specifically, this study examines how PE and PE +SC cancer communication strategies effect affective reactions to the publication, cognitive reactions and processing (motivation to process, sense of, and identification), perceived benefits and barriers and intent to screen. In addition, the study relevance examines whether gender and/or cultural attitudes modify these effects.
Methods
This research protocol was originally approved by the Saint Louis University Institutional Review Board, with final data collection approved by the Washington University in St. Louis Institutional Review Board. All participants received a detailed explanation of the study before providing signed consent.
Intervention Materials
Formative research indicated that males reported unique information seeking and communication needs and preferences; thus, separate male and female publications were developed [13] . Publications were full-color and 12 pages in length. The three publications provided core content in three areas related to CRC risk reduction, as follows: (P 1) beliefs about colorectal cancer and screening; (P 2) fruit and vegetable intake to reduce the risk of colorectal cancer; and, (P 3) CRC screening recommendations. For the PE and PE+SC groups, this content was presented in ways that reflected each approach to achieving cultural appropriateness. Evidential screening messages emphasized comparative statistics related to incidence, mortality and screening rates in the African American community, as usually seen in the media. Socio-cultural messages focused on ideals of collectivism and ethnic identity through screening appeals that suggested family and community benefit, and countered issues of mistrust and the desire for privacy by emphasizing how these undermined health and thus the community. Socio-cultural peripherals used localized photos to heighten relevance, as well as those that depicted church, family and community scenes. PE and PE+SC intervention materials did not differ on a scale assessing quality graphics, fonts, paper, etc. (PE Mean, 
Procedure
The Elimika Project ("elimika" is Swahili for "to get knowledge") was a 2-arm randomized controlled trial. Recruitment for the Elimika Project took place between September 2006 and May 2008. Study participants were African-Americans, between the ages of 45 and 75 years, U.S. born, and residents of the targeted recruitment areas. Exclusion criteria included previous diagnosis of CRC and difficulty reading and/or comprehending health literature. There were 771 participants in the study at baseline, with 702, at follow-up 1, 641 at follow-up 2, and 600 at follow-up 3. (See Figure 1 for respondent recruitment and retention rates by gender and study group).
Participants were randomly assigned to receive either: PE or PE+SC publications. Assessments tracked the progression of affective and cognitive effects that resulted from exposure to three CRC reduction publications. The first was given to participants after completing the baseline survey, with an assessment at 2 weeks; and subsequent publications mailed at 10 weeks and 20 weeks, with follow-up (FU) telephone calls at 12-and 22-weeks, respectively post-enrollment.
Participants were recruited from residences located on randomly selected census blocks in urban and suburban segments of a large Midwestern city. To facilitate this community recruitment strategy, only census tracts that were at least 70% African American and had at least 50 residential houses were included (N=500). Some census blocks in segments of the metropolitan area were excluded in order to avoid recruiting individuals participating in other cancer related studies conducted within the same center. Once census blocks were selected, trained recruiters randomized each side of the block to experimental groups to either the PE or the PE+SC experimental group. A random numbers table was used to determine which residence would be approached first. Each residence in the assigned experimental group was approached. Individuals answering their door received the project description and were queried to determine their eligibility; if ineligible they were asked if the recruiter could speak with any household member who might eligible for participation. Recruiters documented those not home, refusals, ineligibility, as well as participation. Only one participant per household was permitted to participate. Each block was visited three times, varied by time of day and day of the week. Due to low enrollment of male participants, the sampling strategy was modified to include a group recruitment strategy beginning in July 2007 (N=177). Predominantly African American group recruitment locations, located within the census blocks selected for individual recruitment, included churches, fraternal organizations, nursing homes, and health fairs where men might be contacted. The experimental condition was determined by coin toss at the time of recruitment. Another 93 participants self-referred for participation through newspaper ads and referrals from family, friends, and organizations that permitted recruitment; and were assigned via coin toss or consistent with the assignment of the referring organization/family/ friend.
All recruited individuals were screened for literacy and eligibility was confirmed. To test for literacy, we modified an item used in the 2001 Survey on Disparities in Quality of Health Care. Potential participants were asked to read aloud and respond to the item on a preprinted eligibility card. [14] Individuals who agreed to participate reviewed and signed an informed consent form and received a demographic form and baseline survey to complete. The demographic survey took 5 to 10 minutes and the baseline survey took approximately 45 to 60 minutes to complete. Immediately after completion of the baseline survey, research assistants hand delivered the first colorectal cancer publication. Participants were instructed to read the publication prior to the telephone follow-up call. Participants received follow-up telephone interviews, which took 30 to 45 minutes to complete, two to three weeks after receiving a publication. Participants received $15 gift certificates for completion of the baseline survey and each subsequent telephone interview.
Measures
Self-reported baseline data collected for this study included CRC screening history for FOBT, Sigmoidoscopy (Sig), and Colonoscopy (Col), intent to screen, CRC benefits, barriers, sociocultural attitudes (religiosity, fatalism, collectivism, mistrust, ethnic identity) and demographic information. Information was also obtained on diet, physical activity, social desirability, information seeking, family history, healthcare contact, but is not reported for this study. Follow-up data addressed affective response to the publications, cognitive processing, and intent to obtain CRC screening.
The self-reported CRC screening items administered on the baseline survey were adapted from the National Cancer Institute colorectal cancer screening questionnaire developed by Vernon, et al. [15] . The survey queried CRC screening generally, and FOBT, Sig, or Col, specifically. A description of each screening test was provided before its corresponding question. Response options were "yes," "no," or "don't know." Participants who responded "yes" to a test were asked to select a time range for their most recent test and to report the month and year of this test. These items were used to identify participants who never screened, or were screened and adherent or non-adherent [16] based on U. S. Preventive Services Task Force screening guidelines for colorectal cancer [17] . Hood et al. [15] provide a summary of reliability and validity data for the measure when used with African Americans. Intent to screen was assessed by a single item, which asked whether participants had decided against screening, were considering it, planning to or discussing it with a physician, or actively scheduling and seeking screening.
Positive and negative affective responses to the publication were measured using three and four items scales, respectively. Items asked about feelings of interest, motivation, vulnerability, and upset in response to publications. Items were measured on a 5 point Likert scale. Alpha coefficients for the positive affect scale were .70, .69, and .75 at FU 1-3 and . 68, .69 and .73 for the negative affect scale.
Cognitive processing responses were measured using a scale that assessed motivation to process (alpha =.75, FU1; .75, FU2; .85, FU3) or participants' perceptions of the impact, ability to remember, and use the information contained in the publications. Ease of understanding was assessed using two items that queried the ability to understand and follow the content of the publications. Engagement (alpha =.69, FU1; .75, FU2; .71, FU3) addressed participants reported ability to remain free from distraction and focused on publication content. Relevance of publication content (alpha =.68, FU1; .78, FU2; .76, FU3) attempted to capture the participants' perceptions that the content of the publications was meaningful to them as African Americans. Finally, identification with characters (alpha =. 72, FU1; .78, FU2; .85, FU3) addressed the extent to which the images depicted in publications were perceived as similar to participants.
Items assessing benefits and barriers to screening were based on the measure by Rawl, Champion, Menon, Loehrer, Vance, and Skinner [18] . Factor analysis confirmed unidimensionality of the constructs and item loadings. Alpha coefficients for FOBT barriers were .87, FU1; .77, FU2; .82, FU3 and .92, FU1; .84, FU2; .87, FU3 for Scope barriers. CRC screening benefits had alpha coefficients of .82, FU1; .71, FU2; .64, FU3.
Cultural attitudes and ethnic identity were measured to determine the relative effectiveness of targeted publications using different strategies for cultural appropriateness among a diverse African Americans target audience. Ethnic identity was measured at baseline using an adaptation of the ideology dimension of the Multidimensional Model of Racial Identity (MMRI). Factor analysis of the items used yielded four components similar to the original measure. [19] [20] [21] [22] A nationalist (alpha= .75) philosophy is described as the ideal that emphasizes the importance and uniqueness of African heritage and descent, an oppressed minority (alpha= .65) ideology addresses the commonalities among oppressed groups, an assimilationist (alpha= .77) philosophy stresses the links between African Americans and the larger American society, and a humanist (alpha= .71) philosophy emphasizes the relationship and similarities among humankind. Evidence for the construct validity of the MMRI was found in an investigation of its corresponding measure, the Multidimensional Inventory of Black Identity (MIBI). [19] [20] Other researchers have provided support for the validity of the model and the measure. [21] Religiosity was defined as the internal manifestation of belief in a higher power, and the genuine, consistent commitment to its attendant values. This construct was measured using five items previously used in similar work [22] with African American females (alpha =.88). The alpha coefficient for the scale in this study was .94. Collectivism was defined as the belief and tendency to subordinate personal goals to those of the group [23] . Three items previously used to measure this construct among African American females (alpha =.85) were modified for this study [21] . The alpha coefficient for the scale in this study was .77. Inequity in healthcare and suspicion of the healthcare system were also measured at baseline. Items assessed the belief that individuals and institutions will act appropriately and perform competently, responsibly, and in a manner consistent with patients' interests. This construct was measured using three items from the Group Based Medical Mistrust Scale (alpha =.83) [24] , developed on a sample that included African American participants. The alpha coefficient for the Inequity in healthcare scale was .73. Suspicion of modern medicine was measured by a single item.
Demographic variables measured included age, sex, highest educational level, employment, marital status, and income. Participants were asked to report their age on their last birthday. Response options for education included "some high school or less," "high school graduate or GED," "some college," or "a least college degree." Current employment status was indicated by a "yes" or "no" response to a query of status. Participants were asked to report a household income range for the previous year in categories including "< $10,000," "$10,000 to < $19,999," "$20,000 to < $39,999," "$40,000 to < $59,999," and "≥ $60,000." In addition, participants reported their marital status as "single," "married or living with a partner," "divorced or separated," or "widowed." Participants' insurance status was measured by asking how they paid for health care during the past 12 months.
Analysis
Participant demographic characteristics and predictor variables between the two intervention groups were described separately among males and females. Comparisons of categorical variables were performed using Pearson's chi-square test, while normally distributed continuous variables were compared using t-test and those not normally distributed using Wilcoxon Mann Whitney test. Factor analysis of the modified scales were performed using appropriate rotations and index scores of the constructs were computed if not more than 25% of the items were missing. Repeated measures, such as affective response, cognitive processing, and intent to screen variables were compared in a similar way at each follow up. After baseline, subsequent measurements were taken at less regular time intervals. Multilevel modeling (MLM) was used to model time as a linear predictor of these outcomes, while possibility of time being a quadratic predictor was also explored. The advantage of MLM (using likelihood-based estimations) is that it incorporates all available time-variant and correlated data regardless of missing data between unequally spaced time intervals. Time-invariant predictors such as fatalism, medical mistrust, religiosity, collectivism and ethnic identity variables were entered into the models as possible moderators. Analysis was carried out using SAS 9.1.2 and all tests were carried out using a two-sided alpha level of 5%. MLM was performed using PROC MIXED with time as level 1 predictor and individual-level covariates were level 2 predictors. Predicted mean of the outcomes across time in each intervention group was presented in graphs.
Results

Sample Characteristics
The demographic characteristics of the sample by sex are presented in Table 1 . The mean age was about 56 years for women and 55 years for men. Educational attainment was nearly the same for both groups except having attended some college. More women reported having attended some college (n=160, 39.1%) than men (n=122, 33.8%). Approximately half of participants in both sexes were employed (n=198, 48.4% and n=182, 50.4%, respectively). Women were less likely to earn an income of $40,000 a year or greater (n= 124, 30.2%) compared to men (n=160; 44.2%). An overwhelming majority of participants reported having insurance, with more women being insured (n=310; 75.5%) than men (n=229; 63.4%). While only 29.2% (n=120) of women reported being currently married or living with a partner, more than half of the men (n=184; 51.1%) were married or partnered. Experimental groups were not significantly different by demographic characteristics.
Intervention Effects
There were no statistically significant main effects of intervention group for positive and negative affect, motivation to process, ease of understanding and engagement, relevance, identification with characters, and counter-arguing, or intent to screen. At FU2 (PE Mean =3.7 vs. PE+SC Mean 3.8, p<.05) and FU3 (PE Mean =3.6 vs. PE+SC Mean 3.8, p<.01), female participants reported greater "likelihood to pick up and read" PE+SC publications vs. PE publications. Two-level models examining the effects of interventions (study groups), time in days after intervention, socio-cultural variables, interaction of time and intervention, interaction of time and socio-cultural variables, interaction of intervention and socio-cultural variables, interaction of time, intervention and socio-cultural variables were developed. The models examined indicated that change in CRC screening status between the two intervention groups across time were not significant; however, models indicated that there were significant interaction effects.
After adjusting for religiosity, among men who reported low assimilation, the PE group showed a marked increase in positive affective score across time and the PE+SC group scores decreased. There was a reverse association among men who reported high assimilation scores, where an increase was seen in positive affect scores in the PE+SC group and scores decreased in the PE group. After adjusting for assimilation, among women who reported low religiosity, an increase in the positive affect score was observed in the PE group. Among those who reported higher religiosity, the PE group showed a reduction in positive affect scores while an increase in positive affect scores was observed in the PE+SC group (Table 2) . Among women, reports of negative emotions reduced with time in both groups if there was no family history of cancer; the decrease was greater in the PE+SC than the PE group. If there was a family history of cancer, negative emotions decreased with time in the PE group but increased in the PE+SC group (Table 3) .
Among men who report low medical suspicion, PE and PE+SC groups showed an increase in engagement while reading the publication; however, among those who reported a higher degree of medical suspicion, the PE intervention considerably decreased their engagement as compared to PE+SC intervention, which showed a significant increase in engagement while reading the publication (Table 4) . Among women who reported low medical suspicion, after adjusting for fatalism, the PE+SC group showed an increase in engagement while the PE group did not show a significant increase after reading the publication. Among those who reported a higher degree of medical suspicion, the PE intervention considerably increased their engagement while reading the publication as compared to PE+SC intervention which showed a reduction in engagement while reading the publication (Table 4B ). Among participants who reported high medical suspicion, those in the PE+SC intervention reported increased thoughts that favored CRC screening; while those low suspicion reported fewer favorable thoughts across time. The effect was reversed in the PE condition. Among the PE group, a general increase was noted, but favorable thoughts increased among those who had low suspicion compared to those who had high suspicion (Table 5 ).
There was an increase in relevance of content scores for the PE+SC group across time, after adjusting for religiosity irrespective of assimilation. The PE group demonstrated an increase in relevance of content scores when reported assimilation was low and decreased scores when reporting higher assimilation. Similarly, the PE+SC group showed an increase in relevance of content score across time, after adjusting for religiosity, irrespective of humanist score; however, the content relevance scores for the PE group increased when there were low humanists score and a decreased when reporting higher humanist scores (Table 6 ).
Discussion and Conclusion
Discussion
While there were no effects of cultural appropriateness strategy, there were important interactions between socio-cultural variables and cultural appropriateness strategy. The cultural attitudes that proved most important to intervention response were medical suspicion and ethnic identity status. The interaction effects were more prevalent among men. Both men and women with higher assimilationist and humanist identity scores reported increased positive affect in PE+SC condition. The family appeals of the PE+SC publications may have overcome the anticipated antipathy toward racial group appeals expected from those high in these two racial identity attitudes. In general, men high in medical suspicion reported greater publication engagement in the PE condition; however, favorable thoughts related to screening and positive affect were in response to PE+SC publications. Perhaps males reporting high medical suspicion were more engrossed because they were distrustful of the factual data presented. It may be that culturally familiar PE+SC strategies that consider the family and group benefit of CRC screening help men to put aside suspicions and concerns related to medical recommendations. The fact that over half of the men in the sample were married or partnered might have also influenced their family feelings and therefore the appeal of the PE+SC material. Of note, content relevance was high among male participants in the PE+SC condition, regardless of ethnic identity status and varied in the PE group by humanistic and assimilationist identity status.
After adjusting for assimilation, among women who reported low religiosity, an increase in the positive affect score was observed in the PE group, while who reported higher religiosity showed a reduction in positive affect scores. There was an increase in positive affect scores observed in the PE+SC group. Inherent in African American cultural beliefs/values is a religious perspective, which was reflected in the PE+SC; thus, it would make sense that more religious African American women would have an increased positive affect toward PE +SC material.
Perceived relevance of content was significant in both the PE and PE+SC intervention groups, under different conditions of individual religiosity and ethnic identity. However, relevance of content was not associated with any outcomes; although theoretically is should serve as a mechanism of action [7] [8] . It is plausible that the diversity of religiosity and ethnic identity observed in a targeted sample makes it difficult to discern this mechanism of action, which might be more readily observed in response to tailored communication materials. It is likely that while some elements of culture used to increase perceptions of relevance were salient, others were not. Thus, responses to those that are salient may mute responses to those that are not.
Interestingly, family history of cancer also interacted with cultural appropriateness strategy. Women with no family history of cancer reported less negative affect related to cancer screening in the PE+SC group, while those with a family history of cancer reported less negative affect in the PE condition and greater negative affect in the PE+SC condition. PE +SC appeals are personal and relate strongly to group and family protection against cancer, which may be distressful in cases where a family member already has a diagnosis.
The limitations of these findings must be considered. First, while the group recruitment strategy introduced some bias, we believe that by adhering to inclusion/exclusion and block criteria and varying the locations used to recruit, we minimized this bias as much as possible. In addition, the resulting sample is more representative because we were able to include more male participants.
Additionally, the effect sizes of the interactions observed, while statistically significant, were small. There were also a number of cognitive processing variables, motivation to process, attention, and ease of understanding for which there were no main or interaction effects. The relative importance of these cognitive processing variables is unknown and the lack of effect on the cognitive outcomes may be as important as the effects on those cognitive processing variables previously noted. Lastly, a socio-cultural variable associated with outcomes, medical suspicion, was measured using a single item. A more comprehensive measure of this construct might yield different findings.
Conclusion
Although subtle and dependent upon the individual cultural attitudes and beliefs of members of the target audience, there are differential affective and cognitive processing responses to PE and PE+SC cancer communications. However, this intervention failed to demonstrate that these differences in positive and negative affect related to screening, engagement with the publication, relevance of content, and counter-arguing resulted in changes in intent to obtain CRC screening or screening status. The data do suggest several benefits of PE+SC strategies over PE strategies. First, PE+SC strategies produced a sense of content relevance across ethnic identity statuses, which was not true of PE strategies. For this reason, PE+SC strategies may have greater utility when ethnic identity status is known to be highly variable in a community. In addition, the PE+SC publications demonstrated some capacity to generate positive affective reactions to screening messages among individuals whose racial identity attitudes would suggest the opposite response. Thus, they may be capable of appealing to those for whom medical suspicion is an issue without offending those for whom racial identity is not a major issue. Finally, previous studies of the role of culture in cancer communication demonstrated its importance in communications to women [10] . In this study, PE+SC effects were stronger among men. For this reason, future research should consider whether there are specific cultural constructs related to gender and masculinity/ femininity that are important to address when promoting screening for male or female specific cancers (e.g., prostate and testicular or breast and cervical cancers), in addition to examining gender specific responses to religious, spiritual, and fatalistic, etc. messages. In addition, research should explore responses to publications when gender specific cultural constructs are incorporated into cancer communication messages, as well as how these might interact with gender specific barriers that influence cancer screening among African American older adults.
Practice Implications
The findings of this study suggest the role that a socio-cultural strategy to cultural appropriateness can play in targeted cancer communications. While there do not appear to be significant differences in behavioral outcomes when using PE and PE+SC strategies, there appear to be subtle differences in affective and cognitive processing outcomes related to medical suspicion and ethnic identity, particularly as it relates to gender. Because there may be ways that affective and cognitive processing variables effect CRC screening behavior over a longer time than examined in this study, these differences may be prove important. A more clinical implication of these findings relates to the use of PE+SC strategies to convey the importance and benefits of early screening targeted to those with a family history of cancer. For example, PE+ SC publications may have more appeal in showing the relevance of screening among first degree relatives and in conveying the ability to care for a family member with cancer. For this reason and because of the strengths of PE +SC publications noted above, they are a preferred targeted cancer communication strategy unless time and/or cost make them prohibitive. Respondent recruitment and retention rates by gender and study group Based on model 2 of table 2B Based on model 2 of table 6 Table 2 Positive affective score among men who have never had any CRC screening test or are not adherent to CRC screening guidelines, N=346 
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Positive affective score among women who have never had any CRC screening test or are not adherent to CRC screening guidelines, N=386 
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Intervention Evidential Table 5 Thoughts favoring CRC screening among men who have never had any CRC screening test or are not adherent to CRC screening guidelines, N=346 Table 6 Relevance to content among men who have never had any CRC screening test or are not adherent to CRC screening guidelines, N=346 
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